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 Abstract. Also called "the plant of the future" or "the wonder plant", hemp is a 
mirage through the immense range of benefits it brings to people's lives. Every part of it can be 
valorised. The article presents a general characterization of hemp (Cannabis sativa L.) from its 
origins, the spread on the territory of Romania, the morphological particularities, the chemical 
composition of both the plant and the seeds, as well as the uses in different fields of activity. 
Hemp seeds, due to the chemical composition rich in protein, amino acids, omega 3 and omega 
6, high quality oil, can be used in the food industry as a supplement of baking powder. 
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INTRODUCTION  
 
  Hemp belongs to the Canabaceae family, the Cannabis genus, with two 
cultivated species: Cannabis sativa L. for fiber and seeds and Cannabis indica Lam. for 
narcotic substances (Cernea, 2014). 
 Hemp (Cannabis sativa L.) has the greatest industrialization capacity of all 
technical plants: every part of it is used, nothing is thrown away (Mihoc and Pop, 
2011). Cannabis sativa L. is grown for fiber and seed, comprising two subspecies: 
Cannabis sativa ssp. Culta (hemp grown) and spontaneous Cannabis sativa spp. (Wild 
hemp) (Cernea, 2014). 
 From hemp seeds a series of products can be obtained: grounded seeds, 
hemp flour, protein powder and high fiber, oil and hemp content (Mihoc, 2012). In the 
official catalog, according to Order number 1220 in 2018 of the cultivated plant 
varieties in Romania, there are 10 hemp varieties (Table 1) (after Order 1220 / 
04.07.2018). 
ORIGIN 
Hemp (Cannabis sativa L.) comes from Central and Eastern Asia (Tian San 
Mountain Range). It has spread to Europe in two ways: 
 through migratory peoples, Greeks and Romans; this way hemp has arrived in 
Asia Minor, Greece, Italy, France, Spain; in this area, a southern hemp of short-term 
use was used exclusively for the production of fiber; 
 through the Scythians and other migratory peoples, hemp has arrived in 
Poland, northern Russia, Finland, Germany, etc., where the northern variety of hemp, 
the long day one, has been formed. This particular variety, when cultivated in the south 
part,grows a little and produces more seeds (Tabara, 2005). 
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       Table 1 
Hemp varieties cultivated in Romania in 2018 
Name of 
the 
Variety 
Maintainer 
 
Year of 
registration 
Year of 
recording 
(radiation) 
Commercial
isation to 
the 
Remarks 
Armanca SCDA Lovrin 2010   dioecious 
Dacia 
Secuieni 
SCDA Secuieni 2012   monoecious 
Denise SCDA Secuieni 1999 radiated at 
31.12.2017 
30.06.2020 monoecious 
Diana SCDA Secuieni 2001 radiated at 
31.12.2017 
30.06.2020 monoecious 
Lovrin 
110 
SCDA Lovrin 2007   dioecious 
Ratza SCDA Secuieni 2016   monoecious 
Secuieni 
Jubileu 
SCDA Secuieni 2012   monoecious 
Silvana SCDA Lovrin 2007 2018  dioecious 
Succesiv SCDA Secuieni 2017   monoecious 
Zenit SCDA Secuieni 2000 2016  monoecious 
 
SPREAD 
According to the FAO, the countries with the largest hemp seed cultivated 
areas are: France (12.333 ha), China (5894 ha), Russia (3600 ha), Chile (2461 ha), 
Hungary (1403 ha) and Ukraine (1043 ha). In Romania, in 2017 the area of hemp seed 
grown was 898 ha. (FAO, 2017). 
In Europe and Asia, hemp is grown for fiber, and in Africa for medicinal 
purposes. In many Western countries hemp culture was banned because of the fear that 
it could be used to extract hashish. The European Union has established that hemp 
grown for fiber containing not more than 0,3% of halocinogens may be grown. In 
Romania only hemp varieties with a tetrahydrocannabinol (THC) content of not more 
than 0,2% (Mustata and Potop, 2011). 
In Romania, in 1938, 39 000 hectares were cultivated with hemp, which were 
reduced to 23 000 ha in 1970; after 1980 the hemp was cultivated on surfaces that 
ranged from 40,000 to 50,000 ha, and since 1990 they have suddenly diminished to 
16,600 ha in 1990, 14,000 ha in 1991, 9,900 in 1992, 1,960 ha between 1993 and 1997, 
1,200 ha in 2003 (The Romanian Statistic Yearbook 1999 and 2004).  
In 2008 1,600 ha were cultivated (FAO 2009). In recent years, the hemp 
surface has grown under 1,000 hectares, although the demand for hemp fiber on the 
European and world market is increasing and are being offered (Tabara, 2005).  
Until 1990, there were cultivated in Romania, approx. 40,000 ha of hemp for 
fiber and 9,000 ha of hemp for seed. 
 
THE CULTURE ZONE OF HEMP 
In Romania there are favorable conditions for hemp cultivation, almost in all 
agricultural areas. They are short-term plants, originated from warm climates, which 
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grow vegetally in the early summer and make bear fruit at the end of summer when 
days become shorter (Muste, 2005). 
Hemp has a very good adaptability, allowing it to grow all over the world. 
However, in temperate areas the possibility of accumulation of psychotropic 
substances in plants is low. ACBD and ATHC acid predominates in flowering in 
plants, after which it is converted into the CBD, CNB and THC  
(tetrahydrocannabinol).  
In order for this transformation to take place during the flowering period, a 
daily average temperature of over 32° C is needed, which can be achieved only in the 
warmer climates of the globe and less in the conditions of Europe and Romania.  
What it is necessary to be known is that by the end of the vegetation period, by 
drying, part of THC is converted to cannabinol (CNB), a pharmacologically inactive 
chemical compound. The transformation of THC into the CNB also takes place in the 
rendzin secreted by bristles in the inflorescence of the female plant, which greatly 
reduces its narcotic action (Dan, 2012). 
Regarding narcotic substances, in the hemp plant, during the vegetation period, 
two processes take place: transformation of ACBD into THC and transformation of 
THC into CNB, pharmacologically inactive.  
The first process is strongly dependent on light and high temperature. The 
second process takes place during the plant transformation stage, namely during the 
maturation period (Sandru, 1996). 
 
MORPHOLOGICAL PARTICULARITIES 
Hemp is an annual plant with a vegetation period of 120-150 days in seed 
crops and 110-125 days in fiber crops (Tabara. 2005).  
The root is pivotal, deep (it can reach up to 1-2 m deep, with numerous 
ramifications that develop more laterally (over a radius of 50-80 cm) than in depth. 
Stage of the vegetation the roots have a slower development, and the female plants 
have a more developed root system than the masculine plants.  
The stem is straight, fistulous, vigorous and rigid, with great resistance to fall, 
grassy in the early stages of vegetation, when it reaches maturity and covered with 
glandular bristles. The height of the stem may range between 1,5 – 5 m, depending on 
the ecologic conditions and the denseness of the plants, while the diameter of the stem 
may range between 0,5 – 60 mm. 
The leaves have a different number of folios, they are covered with protective 
and secretory bristles are found on the leaves of the female inflorescence. Flowers. 
Hemp can be: dioecious unisexual with different sex flowers, placed on different 
individuals, female plants and masculine plants, or the same monoecious individual, in 
which the two types of flowers are in the same inflorescence, placed on different 
floors. Pollination is anemofilous alogam, favored by a gentle drift of pollen grains. 
The fruit is a round nut, greenish, mosaic-like nut (Tabara, 2005). 
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Fig. 1. The hemp plant 
A. Seedlings in different growth phases 
B. The male flower plant 
C. The female plant, flowers and fruits 
1. Perigon;   2.  Stamens;   3.  Femel flower covered in bracteole; 
4. Gynaeceum wrapped in periwon;   5. Fruit with bracteole; 6. Fruit without bracteole 
(Bilteanu, et al., 1979) 
 
 
CHEMICAL COMPOSITION OF PLANT AND HEMP SEEDS 
 The parts of a hemp plant are represented in different proportions according to 
the respective organs (root 8% - 10%, stem 60% - 65%, leaves 18% - 20%, seeds 10% 
- 12%) (Sandru, et al., 1996). At roots, stems and leaves anitrogenious extracts 
predominate. The cellulose has a large weight in the roots and stems and it is in smaller 
quantities in the leaves. Grains and anitrogenious extractives predominate in the seed. 
(Tabara, 2005).  
 From the determinations made it was observed that in hemp the chemical 
composition is slightly different, depending on the type of the culture (Table 2) 
(Sandru, et. al, 1996) 
                         Table 2 
The chemical composition of the hemp plant 
Component substances Roots Strains Leaves 
Protein substances (N x 6,25 %) 2,0 1,6 12,5 
Lipids in ethyl ether (%) 0,7 0,8 8,3 
Anitrogenious extracts (%) 50,0 49,8 41,1 
Raw celullose (%) 44,2 45,4 9,5 
Raw ash (%) 3,1 2,5 28,6 
 
Of the total weight of the stems, the fibers represent 13% - 25% and the wood 
50% - 60%. Thus, at a strain production of 6,000 kg / ha, there are about 3,500 kg of 
wood and 1,200 kg of fiber. The amount of 3,500 kg of wood is equal to 5,5 - 6 m3. 
Comparing the hemp harvest on the same surface at the same time is equivalent to the 
annual growth of a fir tree forest (Sandru, 1996). The chemical composition of the 
hemp for seed is approximately equal to that of the hemp fiber. Hemp seeds have 
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chemicals in their composition that differ in proportion mainly due to the origin of the 
varieties. Thus, varieties in the northern group contain fewer protein and more 
cellulose than those in the southern group (Table 3) (Sandru, 1996). 
     Table 3 
Chemical composition of hemp seeds 
Component substances The origin of hemp 
Northern Southern 
Raw protein 22,2 27,1 
Water 3,8 7,3 
Raw fat 30,3 30,0 
Anitrogenious extracts 19,7 20,2 
Raw cellulose 19,1 11,3 
Ash 4,9 4,1 
 
GENERAL CONSIDERATIONS ON BIOACTIVE 
 COMPOUNDS FROM HEMP 
Cannabinoids are the most studied group of compounds, mainly due to the 
wide range of pharmaceutical effects in humans, including psychotropic activities 
(Andre, et al., 2016).  Known since antiquity for its medicinal and textile uses, hemp is 
currently being revalued due to the rich repertoire of phytochemicals, fibers and its 
agricultural characteristics (Russo, et al., 2008; Skoglund, et al., 2013). The varieties of 
hemp producing oil, biomass or both are currently grown, and the availability of the 
hemp genome sequence greatly helps molecular studies on this important crop (van 
Bakel, et al., 2011). 
The bioactive compound is the compound that has an effect on a living 
organism, tissue / cell (MedicineNet, 2014). Examples of bioactive compounds in 
plants are carotenoids and polyphenols (from fruits and vegetables) or phytosterols 
(from oils) (Srivastava and Kulshreshtha, 1989). Cannabinoids are the main bioactive 
constituents of plants of the Cannabis sativa and Cannabis indica species. The two 
main classes of bioactive compounds found in cannabis are cannabinoids and terpenes 
(Leghissa, et al., 2017). Cannabinoids are the main bioactive components of the plant, 
while terpenes primarily confer smells and flavors (Brenneisen, 2007). 
The first cannabinoid identified by Gaoni in 1964 was cannabigerol (CBG) 
(Leghissa, et al, 2017, quoted from Gaoni, et al., 1964). According to Allegra, 2017, 
the numerous identified cannabinoids were divided into 10 main categories, among 
which the most important (reported to have different medical benefits) are: canabigerol 
(CBG) (Watson, et al., 2000); canabicromen (CBC) (El Sohly, et al., 1982; Watson, et 
al., 2000; El-Alfy, et al., 2010); canabidiol (CBD) (Grotenhermen, et al., 2012); Δ9-
tetrahydrocannabinol (THC); tetrahydrocannabivarin (THCV); Δ8 - 
tetrahydrocanabinol (Δ8 - THC) (Watson, et al., 2000); cannabinol (CBN) (Watson, et 
al., 2000; Farrimond, 2012) and Δ9 - tetrahydrocanabinolic acid (Δ9 - THCA) 
(Ruhaak, et al., 2012). Tetrahydrocannabinol (THC) is the main psychoactive 
constituent of cannabis. The term THC also refers to cannabinoid isomers.  
THC is the main psychoactive compound found in hemp present in larger 
quantities in Indian hemp. It has a number of positive effects in the treatment of 
patients with cancer, it reduces the development of tumors, leads to the suppression of 
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cancer cells having an effect in the treatment of skin cancer, prostate cancer, 
Alzheimer's disease, etc. (Dan, 2012).  
After Firn, 2010, like most of the pharmacologically active secondary 
metabolites of plants, THC is a lipid found in cannabis, supposed to be involved in the 
self-defense system of plants, ultraviolet light and environmentally-related stress (Pate, 
1994). The psychoactive effects of THC are primarily mediated by the activation of 
cannabinoid receptors, which result in a decrease in the concentration of the second 
molecule of the messenger cAMP adenosine monophosphate (cAMP) by adenylate 
cyclase inhibition (El Phick and Egertová, 2001). Tetrahydrocannabinol, the active 
ingredient of the cannabis plant, combines with receptors in the brain and the 
peripheral areas to cause mental effects along with vasodilatation and tachycardia. The 
effects last for several hours, but the drug can persist in the tissues for a long time. 
Acute overdose is unlikely to be fatal, but heavy use is cumulative and can lead to 
agitation, hallucinations and paranoid behavior (Dear, 2014). 
 
USES 
Can be obtained from hemp a variety of commercial and industrial products, 
including ropes, textiles, clothing, footwear, food, paper, bioplastics, insulation and 
biofuel (Keller, 2013).  
In the United Kingdom, the Department of Environment, Food and Rural 
Affairs treats hemp as a purely non-food crop and with a THC concentration of less 
than 0.2%, hemp seeds may be imported for sowing or for sale as food or food 
ingredients Department for Environment, Food & Rural Affairs, 2013). 
 
MEDICAL INDUSTRY 
In traditional Indian medicine, in particular, Cannabis sativa has been used as a 
hallucinogenic, hypnotic, sedative, analgesic and anti-inflammatory agent (Bonini, 
2017). Cannabis sativa has been used in medical practice as a therapeutic alternative 
for people with mental illness to eliminate stress, which causes recreational users to 
believe that it can help relieve stress. 
Recent etno-pharmacology studies have shown that it may cause sleep 
disorders and may exacerbate neurological and psychiatric illnesses (Wang, et al., 
2014, Oomah, et al., 2002). Cannabis Medical refers to parts of the Cannabis plant 
used as a form of herbal medicine or therapy or synthetic cannabinoid forms, such as 
THC, as a form of medication recommended by a physician. Cannabis has a long 
history of use as a medicine, with historical evidence dating back to 2737 BC. H. (Ben 
Amar, 2006). Supporters of medical cannabis claim that it has many well-known 
beneficial effects (Aggarwal, et al., 2009; Joy, et al., 1999). 
These include relief of nausea and vomiting, stimulation of hunger in 
chemotherapy and AIDS patients, decrease of intraocular ocular pressure (proven to be 
effective for treating glaucoma) and gastrointestinal diseases. Its efficacy as an 
analgesic has been suggested and disputed. Arab researchers knew and used, among 
other things, its diuretic, antiemetic, antiepileptic, anti-inflammatory and pain relief 
virtues (Indalecio, 2001). 
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FOOD INDUSTRY 
Hemp seeds may be eaten raw, grounded in hemp flour, germinated or dried. 
Hemp seeds can also be turned into a liquid and used for baking or for beverages such 
as hemp milk (San Francisco Chronicle, 2011).  
Hemp flour is a food with special nutritional value. With high protein content 
(29.4%), including the 8 essential amino acids, essential fatty acids in the optimal ratio 
for the human body, 29.5% fiber, sugars, vitamin E, lecithin, choline, inositol, 
phytosterols and rich minerals, especially calcium, iron and potassium, hemp flour 
contains many answers to daily dietary issues, being a food with special nutritional 
values (Strant, 2011).  
It is recommended for stopping hair loss and strengthening the nails, due to the 
high content of collagen and minerals. It is also recommended in diabetics diet due to 
the low glycemic index, being nutritive at the same time. The hemp flour gives the 
feeling of satiety without raising the level of sugar in the blood. In periods of intense 
intellectual solicitation, lecithin from flour helps to improve memory. Because it is 
natural, it absorbs much better than the extract we find at the pharmacy (Strant M., 
2011). 
 
CONCLUSIONS  
 
Cannabis sativa L. is an important herbaceous species native from Central 
Asia, which has been used in folk medicine as a source of textile fibers since the 
beginning of humanity. Cannabinoids are the most studied group of hemp compounds, 
mainly due to the wide range of human pharmaceutical effects, including psychotropic 
activities (Andre, et al., 2016). Cannabinoids are the main bioactive constituents of 
Cannabis sativa and Cannabis indica. The first cannabinoid that was identified was 
cannabigerol (CBG) by Gaoni in 1964 (Leghissa, et al., 2017, quoted by Gaoni Y., et 
al., 1964), and the most important psychoactive constituent being tetrahydrocannabinol 
THC).  
Due to their content rich in proteins, amino – acids, Omega-3, Omega-6, hemp 
seeds can be used as hemp flour in the food industry in various bakery products. 
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